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21-22 D '55, (Bitumen) (MLRA 9:2) 
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Title : Restoration of worn-out interior cylindrical surfaces 
by the use of changeable steel bands. 


Periodical +: Vest. mash., #3, p. 61-66, Mr 1956 


Abstract : For repairing worn-out interior cylindrical surfaces, it 
is suggested that a rolled highly-resilient steel band 
be placed with considerable strain inside the cylinder; 
on unfolding the band will fit the cylinder walls 
tightly. The band is made mostly from a carbon alloy 
steel, manganese strengthened. This method is described 
in detail with technical data and diagrams added. 5 ref- 
erences, 1933-1954. 
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units vitamin A perg.; perch 14 56; shark 2262; paltus-Gish 
fiver hasas setinpod bere Usually the acki no. of 
the fut is low even in warn seasans, reaching a max. ofabout 2 
in raw Log from the sea-perch liver. lodine no, ranges frum 
154.8 in codfish to 110 in shark. Density ranges from 
0.925 for codfish 100.9130 inshark. Anny oft 4775 isfound 
for crude easier supplied fat, 1. 4770 foe shark fat, 1.4001 
for preased codfish fut, and 1. 4810 for mined's = atid perch 
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USSR Chemical Technology. Chemical Products I-31 
and Their Application 


Fermentation industry 


Referat Zhur ~- Khimiya, No 9, 1957, 32913 
Sobolev N.K., Zhilinskiy A. Yu. 


Experimental Viniculture at the Martynovskly 
State Farm, 


Vinodeliye i vinogradarstvo SSSR, 1956, No 7, 
19-22 


Experience with grape processing in 1955 has 
shown that it is possible to produce on the left 
banks of the Don high grade wines ranging from 
light ones, blending the delicate aroma of steppe 
land, to the heavy, ruby-red Tsimlyanskoye wines. 
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~Blectric railroads for the Arctic regions, Blek, i tepl. tiaga no,1l: 
41-42 N '57, (MLRBA 10211) 
(Arctic regions--Blectric railroads) 
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BAYER, V.G.; MASINO, M.A.; MASLOV, N.N,3 POPOVICHENKO, G.De3 
SOBOLEV, N.N,; KALOSHIN, A.I., inzh., retsenzent; 
SAFRONOV, S.P., inzh., retsenzent; NAUMOV, V.I., kand. 
tekhn. nauk, red.; YURKEVICH, M.P., ingh., red. izd-va; 
SHCHETININA, L.V., tekhn. red. 


[Mechanic for repairing motor vehicles and tractors] 
Slesar'! po remontu avtomobilei i traktorov. (By] B.G. 
Baer i dr. Moskva, Mashgiz, 1963. 318 p. (MERA 16:20) 
(Motor vehicles~-Maintenance and repair) 
(Tractors--Maintenance and repair) 
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atomic apectra im @ condensed spark. [hid. [17 1Q— 
Uy means of « spatial acon. of the parts it is shown that « 
spark is a complex fomnation consisting of a current- 
conducting canal and flames of clectrode material ant 
participating in the conducthos of the current. A qMatita- 
tive spectral etudy of the canal and of (he flames shows that 
the canal radiates chiefly alut. lines, while the Manes 
tadtlate tines of the clectrute material, The Mane-tadia- 
thon is duc to thenual excitation of the electrode miuaterial 
in the condensed spark. Measurements on the intensities 
of the spectral tines emitted by the spark show that the 
distribution of ates over various excitation fevele obeys 
bye via et rareree et vetematine Moltamann’e disteituthar equation. The temp. of the 
spark varies from GODU to [0,000* and is deta, in the tle a, 
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Optical measurements 


"Luninosity Temperature Measuremants of Fxplosions by the Optical iethod," i. Ke 
Alentsev, A. Pe jelyaev, Ne Ne Uobolev, Be fe Stepanov, 6 pp 


S2hur Eksp i Teor Pia" Vol XVL, MH 11 

investigation of the luminosity of the a@zplosions of three liquids, methylnitrate, 
nitrogiycol and nitroglycerine, and establishment that the luminosity radiation depends 
on temperature, while the spectral distribution of enargy obeys Wien's fonmila. 


PA 13797 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651820014-3" 


"APPROVED FOR RELEASE: ae eats ARDE SS: dade December Nandos 3 


SISSY Aiea eet psi ES 


“ere, oaateo © -sogrrass 


ALESPSEV, Me, ond SOBOLEV, fe 
FeO EAA , Lenees of the USSR. an article by 


Acndemy of Sci ares 
Revorts of the pe the measurement of explosion temper: rbures. 
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Anong tne = ete 
SOBOLEV, He "An apticas mec 
(Pursieal Chemist ey) is listed. esata 
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30: Dokledy Akademii Nauk SSSR, #9, Vol LI, U6, bnciass 
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Controlled optical shutter. NL ON. Sobolev (PLN. Leb- 
atev Phys. Inst, Acwi. Set. [TS SRE Mowe). Zhar. 
1 Ekspil. Teor Fis, 17, O55-000(10947).—A vemel contg. & 

hquid with rotatory power for polarized light is placed in the 

avs of asolenoid. An elec. current in the solenoki produces 
magnetic fiell which rotates the po of ization 

Faraday effeet, Verdet’s const.) Uf the Hquél is placed 

between crowed potions, fighe will go through only wt the 


exage of current. The setup permits cx 


nt of pa 
TOUETY pu any moment 


spunures of the order of 10 microsee., timed to 
from the start ‘of the phenomenon studied, between 0 and 
Sod mnicrasece. The esposure can be nttade as short as th? 
nnicrosce. This shutter is applicable to the study af clec. 
discharges and af explosions. N. Thon 
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Measurement of flame temperatures from the lines of the 
atomic opectra. N.ON. Sonotmv. J. Exptl, Theoret. Phys 
(USS.R.), 19, 25: 35 CHT, abatiacted in Chem. Zente, (2b 
[10] 1003 (1049). --A method is described which perntits the 
determination of the true fame temperature from the Na spectral 
line 5Q060 au. (or 3303 a.u.) in comparison with the intensity of 
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radhation of a blick body. An instrument is used which cuts out 
a spectral fine of 04 an, width M.Jfa 
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Electric explosion of thin wires. N.N, Sobulev (P. NX. 
Lebedev Phys. Inst., Acad. Sci. TTS.S.R., Moscow). 
Zhur. Ehspal. Tevset. Fis. 17, 088-07(1947).—By rotating- 
mirror and optical-shutter observations, and by Instan- 
taneous shadow photography, clec. discharge of a con- 
denser through a thin Cu wire produces first a disruption of 


the wire at several points. This stage is followed by a 
Gascous discharge sets it when a sufficient 


thse of current, and finally by a phase of qseous dis- a.000 v. 

charge. A W wire behaves differently, Insofar as the cure amt. of Cu vapor has been formed. The length of the 

tent $s thunted by a grscous diwharge around the wire, and pauec te variable, ringing frome SB to QIN teR? thictuscr, 

the latter undergoes so disruption; the energy nevestary The W wire, on account of its high temps. of melting and 
or the evap. of the W wire is supplied prier to the ap- cvapn., does not evap, for the Ist hundreds of microscc. 
pearance of the gascous ilischarge. ‘The continuous spec- The heat necessary for its evapn. is supplied by the gas- 
trum emitted by the exploding Cu wire corresponds to the cous-fischarge shunt. The discharge in air is accompanied 
spectrum of a blick holy at 30,0U0%, By approx. culen., by long (200 300 mictoses.) glow, duc apparently to oxi- 
a 0.1 min. Cu wire, 60 imi, tong, i a cirenit of 12.5 dation of W. N. Thoa 


wf, 2p, wnd 104 v., receives the energy necessary for its 


fusion within 0,73 microsec., and the energy necessary foe 
“its evapn., Q.17 microsec, Later. The latter energy is sup- 
plied practically instantancously in comparison with the 
tine ulred for the evapa,, hence the ex lonion, The 
vapors fy out racially with a velovity of the onder of 1 
ken. /see. The accompanying shovk wave propagatervata 
velowity of 2 kin.ssec. In the pauye, the current droga 
from about 6000 amp, to gery in w matter of 10sec. ~The 
quips ceanlting from the disniption of the wire are at first 
not pierced despite an Induced over voltage of the onfer o 
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Sov. Kaiga, Ne. 2, 1950. 
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USER/Physics “Jal/ang 42 


"Measuring Plame Temperature According to Lines of 
Atomic Spectra,” N. N. Sobolev, 1 p 


"Tz Ak Nauk SSSR, Ser Fiz" Vol XII, No 4 


Shows that widely used method for measuring tempera- 
tures according to relative intensities of two or 
more lines with different upper energy levels is not 
always applicable in the case of flame. Most prom- 
‘ising work using high concentrations of radiating at- 
oms is that in which a substantial section of the 
line profile reaches saturation. 

53/4910), . 
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Mi. Mezhericher, andl 6. M. Rodin, 


SSSR, Ser. Fis, 14, 73701950). 
spectral lines emitted by alkali and alk. 
3 fs at sinall concns. Proportion: 
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Investigates problem on limits of 1 

4] $0 
in widening cof lines by ele etricsl fie 
discharre, applies resnlts ebtained t 


electric arc. Submitted 2 Jan 56. 
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ussR/Physics - Temperature Measurements Apr 50 
New Techniques 


cS 
. "Optical Method of Measuring Temperature in a 
uN Closed Technical Flame," N. N. Sobolev, T. I. 


t - Shchetinin, 14 pp 


“Zhur Eksper i Teoret Fiz" Vol XK, No 4 


Pee 
Investigates optical properties oO illumination 
from closed technical flame obtained by combus- 
tion of kerosene in air current. Establishes 
that continuous spectrum of radiation from tech- 
nical flame is observed in entire visible region. 
Shows, for visible region of spectrum within 
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absorption capacity 


08/25/2000 


Limits of errors of test, 
of flame does not depend upon wave length. On 


the basis of this, works out optical method of 
temperature determination with aid of measure- 
ment of energy distribution in spectrum of 
flame's radiation. Compares this method with 
method of rotation of spectral lines. Both 
methods give results that agree- Submitted 


16 Aug 49. 
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Dependence of the intensity of spectral lines of the con- 
centration of the eternent in the flame. N,N. Sobolev, E. 
M. Mezhericher, and G. M. Rodin. Zhar. Faspil. Trove. 
Fis. 23, ae 1051 y-—-gee Cub. 45. Ahittd. ae Pa 
Certain forbidden spectral lines of cadinium. John R- 
Holmes and Fernand Pelowume (Univ. pf S. California, Los 
Angeles). J- Optical Sov. dm. 42, 77-41 y--An expel. 
investigation was made to establish conclusively the soure)e 
and sature of the hixhly forbidden lines wa ALG 
3) PZ), 31a A. (3S a Py). am SUst.d A. (BPD 
4° Dy in Cd. All such transitions are atrictly forbidden for 
elec. dipole radiation and hy most ‘af the selection cules for 
higber-pole and mignetic dipole radiation, Bowen and 


others, have suggested that the lines are cusitied as the re- 
sult of the interaction ‘af the optical clectron with the mag- 
netic moment of the nucleus and are. therefore. produced bv 
only the odd weighted utopes. ‘The intensities of the 
abave-mentinged Hines a> eunuttal by a Cd sunple that con- 
tained 2.08 times the quantity at add isotopes contained it 
natural Cd were compared with the intensities of the same 
lines emitted tv natural Cal. Within the exsptl. error it Was 
found that the forbidrten lines are ermittee! with at intensit¥ 
proportional to the odd isatope abundance and. therefore. it 
seers conclusively established that they are onty from the 
vdd isotopes. The intensities of some of the forbidden lines 
were compared with the intensity of an allowed transition 
from the samme multiplet in order to give a measure of the in- 
teraction of the optical electron with the nuclear magnetic 
moment. Willian F. Meagers 
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“~“ppectrs are bas 
as & Tass contamination | in the ‘G 
_ S during “the adiabatic compressiot 
Ae tha density and teniperature'¢ 
" the intenalty of the continuous apactrum ‘{nereaged: More” ae 
rapidly than that: of the discrete ‘spectrum. itis ahown that | 
in the ultraviolet region t the distribytion of energy in the. 
ious spectrum cab be descrited by. Wien's formula 
“with « unique color temperature, The color température of - : 
‘the'A’ ie measured {n its dependence on the ‘compresaton By 
-_ presaurea from 2000 te 6600 ke/om! and temperatures, trom xo, 
Ah80 ts to eae”. tauth) Pree 
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_¥> Measurement of flame temperatures by the method of} 
_° ! jnvarslon of: spectral Nines. ok G.. Sviridov -and-N.. No.7: 

. : Ape er re ee 117i anne, 
cranes, “__.|Soboley. “Zhur. Eksp. ¢ Teoret.. Fis. 24, 93-100(1083)-—-1f.- 
0, STRATEN of a -W.hund lanip is projected ‘through a flame to - ane 
ene - ciwhich a Na salt has been ndded,:the Na lines-appear as.) 

- ‘emission lings at lower and as absorption lines at higher temp. 
:of the flame with respect to the band lamp. The disappear- °°. 
* cance Of the lines at equal temp, Is called inversion, The - 
“>. theory of this method for a finite width of the spectral line es 
is discussed, It is shown. thatthe temp. of the flame can: 3 
be detd. from measurements of the intensities of the spectral: 
‘Hive with and without illumination and the intensity of the. 
-Janmp illumination -background next to the-line. A photo- -° 
‘graphic method based on the theory has. been worked out; 


* which does not require equalizaticu of temp. ' The spectro-, 
graphic installation has a step filter between the lamp and - _ 
‘the flame. °: For min. error the lamp temp,-must. be higher - 
than the flame temp. . In case.of lower temp. of the lamp 
‘the temp. difference should not excced 200~300° for an error 


of 2%. : S. Pakswera: 7 - 
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LOTKOVA, E.N.; OBUKHOV-DENISOV, V.V.; SOBOLEV, N.N.; CHEREMISINOV, ¥.P. 


Infrared and Raman spectra of boric anhydride. Part 1. Opt. 
4 spektr. 1 no.6:772-782 0 '56. (MLRA 9:12) 


1. Fizicheskiy institut imeni P.N. Lebedeva Akademii nauk SSSR. 
(Boron oxides--Spectra) 
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when the interval of change In the conen. was $30, The re-” 
‘ absorption-characterized ‘relation ‘of the type: Za cw Nee 
(Ex, intensity of spectrat.lines) for the most infense résonut- 
~ jing lines was found to be true only. with a-10G+fold change - : 
in the concen. of the atoms..--The min. concn. of atonis, re- 
corded photoelcctrically.was of the order of 10'-atomis/ce., - | 
_ | f.e.j-one atom per 10 mols. of the flame gases.. The intra- <2. 
duction into the flame of satd. solus.’of alkali metal and al- . 
 .” kaline earth salts raised the ‘coucn.‘of-atomis ta. 10'%-10'5 - 
-*atoms/cc:. Fromi-a series of derived equations relating the... 
; half-width of lines in.emission spectrum af atm. pressure, it: 
* was deduced ‘and experimentally. confirmed that<with. a” 
decrease in the temp. the half-widt! (AX) increased: lower- ~~ 
; ing the temps. from 3500° to 1500°K increased “Ad frony 0.08.02 -- 
| As to 0.10-A}. from 1500°K to 600°K it increased from 0.10%: > 
“A, to 0.14-A,- The analysis of the Ornshteln method: for . 
.* measuring. the temp.-of flames showed-that it is ineffective. °._- 
at temps..<2000°K, and the metliod becomes expedient... 
: -<only with dames >3000°K. because it is based on the assump-.: °° 
“24 tlon that the reabsorption process is absent... Another dis- 
_ advantage of the Ornshtein method is the requirement of in- 
“formation about the optically. effective cross-sections of col-. . 
+. sions, - which are: not-at,. consts, but are related to the. of oe 
} comput. of the gases-in flames. The method is based:on the:- 
“MIntensity of the center of the satd; line which depends only... 
“on the wave length and.temp:.does not require the knowl 
» edge of at, consts: : However, the high'conens. of the mixts,~ * 
terequited by the method can fend’ to “changes-in’ the ‘phys... : 
:- properties of the flames: '-The analysis of the method. based . 
. on the conversion of spectral lines.(i,e., detn. of ‘absorbing - 
> power of. the flame with a line of-a given.wave length} ard |. 
the intensity of the flame showed that this method can be’ 
¢ adapted to nonstationary technical flames. ‘The app.is de _. 
._ seribed. - nee . A: P. Katloby. 0: - 
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re a 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651820014-3" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651820014-3 


pen nace 


RAN Paden Gene tsb oes es er ee ES 


PRinnor'co, AF 
<3 
2k (7) P 3 PHASE I BOOK EXPLOITATION S0V/1365 
- L'vov. Universytet 


Materlaly X Vaescyuzncgo soveshchentya po spektrosxopii., t. 1: 
Molekulyarnaya spextooskopiza (Papers of the 10th All-Union 
Confersnce on Spactraaccpy. Vol. 1: Molecular Spectroscopy} 
[L'vov] Izd-vo L'vovskugo uniy-ta, 1957. 499 p. 4,000 copies 
printed. (Sertes: Its: Pizychnyy zbirayk, vyp. 4/8/) 


Additional Sponsoring Agency: Akademtya nauk SSSR. Komiasiya po 
spextroakopil. Ej.: Jazer, S.L.; Tech. Ed.: Saranyuk, T.Vej 
Editorial Board: Landioterg, 0.3., Academtctan (Reap. Ed., Deceased), 
Neporent, B.S., Doctor of Phyaical and Mathematical Soleaces, 
Fabelinskiy, I.L., Doctor of Physical and Mathematical Sciences, 
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Candidate of Phystcal and Mathematical Soifoncssa, Miliyanchuk, V.3., 
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AUTHORS 5 sidorovy, T. Ae gnd sobole, lie ue 

TLTL st Infrared Spectrum and Molecular Structure of Phosphorus 
Trioxide. (Infrakrasnyy gpektr i struktura molexuly 
fosroristogo angidrida. 


PERIODICAL: Optika i Spektroskopiya, 1987, Voi-Il, Nr.6, 
pp. 710-716. (USSR) 


ABSTRACT: Infrared spectrum of phosphorus trioxide (Py03) was 
studied in the region from 2.5 to 24pn- Tne trioxide 
was prepared using the method of Tnerp® and ‘utton 

(Ref.1). Dur ing preparation tne trioxide was placed 
in a current of garbon dioxide prevent attack by 
oxygen and moisture of the atmo sphere- The measure~ 
ments were made on Liquid trioxide. The Liqaid was 
prepared py melting 4 piece of trioxide petween two 
plates of KI. The spectrum was measured using 4 
double-beam infrared spectrome “er described in Ref. 0d. 
A 'Silit' resistor heated to about 1900°G was used as 
the source of light. A biackened piamuth bolometer 


Card 1/3 was used as & detector. The measured infrared spectrum 
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is shown in Fig.l. The frequenciea and the intensities 

of the absorption bands are given in Tanie il. it was 
found tnab phosphorus trioxide posseases 53 strong 
absorption hands with frsquensias ef 636, 921 and 
1270 amt. In order to discuss che molecular 
structure of phosphorus trioxide in liqnid state the 
infrared spectrum was compared with the Raman scattering 
spectrum (Ref.1). The latter spestrum has 7 or 3 
fundamental frequencies which are shown in Table i. 
From the available evidence the authors conclude that 
the vibrational spectrum of phosphorus trjoxide can 
be explained only by using the moleeuiar model of 
P40, which belongs to a symmetry poiny-group Tq: 
folecular models of the trioxide which belong te other 
point-groups. or those which belong te group fq dut 
have more than 10 atoms, yiela results which differ 
ereatly from the observed values. Fig.2 shows the 
proposed structure of phosphorus trioxide, Table 3 
gives the interpretation ef the infrared ana Raman 

Card 2/5 spectra of phosphorus trioxide. Toese spectra can be 
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Infrared Spectrum and Molecular Structure of Phosphorus Trioxide, fs 
satisfactorily interpreted only by using a molecular 
model of P4006 belonging to the point-group Tq. 

These conclusions are in full agreement with electron 
Phosphorus trioxide vapours 
There are 2 figures, 3 tables and 6 references, 


2 of which are Slavic. 


SUBMITTED: November 10, 1956. 


AVAILABLE; Library of Congress, 
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Sidorov, T. A. and Sobolev, N. NH. 


Infrared Spectrum and Molecular Structure of 
Phosphorus Pentoxide. (Infrakrasnyy spektri struktura 
molekuly fosfornogo angidrida.) 


Optika i Spektroskopiya, 1957, Vol.IIl, Nr.6, 
pp. 717-725. (USSR ) 


Phosphorus pentoxide (Po05) exists in two crystalline 
modifications (Ref.1). The volatile modification ia 
obtained from pentoxide vapours at room temperature. 

The second modification, which is difficult to vaporise, 
is formed from the volatile modification by prolonged 
heating at about 500°C. In gaseous state phosphorus 
pentoxide has the composition given by P4019 and belongs 
to the Tg point~group. X-ray diffraction studies show 
that the volatile modification of phosphorus pentoxide 

in solid state also consists of molecules of P4019 with 
Tq symmetry. To confirm spectroscopically the X-ray 
diffraction data the infrared and Raman spectra of 
phosphorus pentoxide should be known. Ref.4 gives the 
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~ Infrared Spectrum and Molecular Structure of Pnosphorus Pentoxide,. 


Raman scattering spectrum for tne volatile modification 
for phosphorus pentoxide. The present paper reports 
measurements of the infrared spectrum of phosphorus 
pentoxide in its volatile modification. Thess 
measurements were made in the region from 2.5 to 24 as 
on chemically pure pentoxide obtained by gublimation 
in dry oxygen. Since phosphorus pentoxide absorbs 
strongly the atmospheric moisture the samples were 
prepared in vacuo by deposition of tnin layers. The 
measurements were carried out with the samples still 
in vacuo. The infrared spectrum is shown in Fig.2, 
the absorption frequencies and intensities are given 
jn Table 1. Fig-2 and Table 1 show that phosphorus 
pentoxide exhibits four strong absorption bands with 
the frequencies of 573, 764, 1015 and 1390 em-+. 
Table 1 contains also the frequencies and intensities 
of the Raman scattering spectrum taken from Ref.4,> The 
Raman spectrum possesses 12 strong lines, 11 of which 
can be regarded as fundamental. From the available 
Gard 2/3 evidence the authors conclude that the best agreement 
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Infrared Spectrum and Molecular Structure of Phosphorus Pentoxide. 


with experimental results is obtained oy @ molecular 
model of P40 belonging to the Tg group (Fig.3). 
Table 3 gives the 4nterpretation of the infrared and 
Raman scattering spectra for phosphorus pentoxide. This 
interpretation is satisfactory only for the molecule 
P4019 of the Tg point-group- These conclusions are 


in good agreement with the X-ray diffraction data of 
Ref.l. There are 3 figures, 5 tables and 9 references, 
3 of which are Slavic. 
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AVAILABLE: Library of Congress. 
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AUTHORS: Sobolev, N.N. and Fayzullov, F.S5. 51-2-8/15 
TITLE: A photoelectric pyrometer for measurement of the colour 
temperature of flames. (Fotoelektricheskiy pirometr dlya 
izmereniya tsvetovoy temperatury plamen). 
PERIODICAL: "Optika i Spektroskopiya" (Optics and Spectroscopy) 
1957, Vole3, No-2, pp.162-168 (U.S.5.R. ) . 
ABSTRACT: The colour temperature measurements are employed for dis- 
tant objects and those whose absorption is near to a grey 
body but is not known exactly. The aim was to construct an 
instrument for measurement of the colour temperature of non- 
stationary and short-duration flames. The work was carried out 
in 1949-1950. A single-channel photoelectric pyrometer is des- 
cribed first. It is shown schematically in Fig.l. An objective 
2 (numbers refer to Fig.1 designations) focuses an image of 
the flame 1 onto a slit 3. Behind the slit there is a disk 4, 
rotated by a motor 8 at 3000 rev/min, which carries three fil- 
ters: red 7, blue 9 and green (not shown in Fig.1). The fil- 
tered light falls on a photoelement 6 which is followed by an 
amplifier 10 and a cathode-ray oscillograph 11. For non- 
Card 1/} stationary flames the c.r.o. display (50 c/s) was photographed 
with a ciné camera. A typical record is shown in Fig.2 with 
red, blue and green pulses from left to right. This pyrometer 
was calibrated with a lamp LT-1l. The brightness temperatures 
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A photoelectric pyrometer for measurement of the colour 
temperature of flames. (Cont.) 


of this lamp were measured with a disappearing-filament pyro- 
meter and these temperatures were converted, using tables, into 
colour temperatures given as a function of the lamp current. 
The lamp was placed at 1 in Fig.1 and by variation of its cur- 
rent for each (known) colour temperature a set of values was 
obtained for the ratios of the c.r.o. pulse intensities for 
blue and red, and for green and red. These are given in Pig. 3. 
The described single-channel photoelectric pyrometer is suit- 
‘able only for flames which are stasionary during one revolution 
of the filter disk (in this case 1/50 sec). It is, however, 
suitable for measurement of average colour temperatures. For 
measurement of very. rapidly changing colour temperatures a two- 
channel photoelectric pyrometer was constructed. It is shown 
schematically in Fig.4, where 1 = an additional source of light 
for measurement of flame absorption, 2, 4 and 7 are lenses, 

3 = the flame, 5 = a slit, 6 = a modulating disk with 24 aper- 
tures, rotated by a motor ll, 8 =a semitransparent aluminized 
glass plate (beam-splitter), 9 (6400 & pass-band) and 12 

(4500 B) are filters, 10 and 13 are photoelements, 14, 15, 16 


and 17 are amplifiers, 18 is a vibration (string) oscillograph, 
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‘ A photoelectric pyrometer for measurement of the colour 
temperature of flames. (Cont.) 


19 is a "logometer", an instrument for measuring a ratio of two 
electrical quantities (currents). The electronic circuit is 
given in Fig.5. The two-channel.pyrometer was calibrated using 
the LT-1 lamp and the vibration oscillograph. This calibration 
was checked by six measurements carried out during one day 
using green and infrared filters. The results of this check 
(see Fig.6) show that errors are of the order of 20°K or 1%. 
The pyrometer was also calibrated between 2200 and 3100°K- using 
an LT-2 lamp and two milliammeters instead of the vibration 
oscillograph. The results are plotted in Fig.7 as the logarithm 
of the current. ratio (hog n, (Bo) against the reciprocal of the 
colour temperature (10 /T). To avoid the necessity of calcul- 
ation of the current (milliammeters) or the intensity (vibretion 
oscillograph) ratios a "logometer",.which gives mean current 
ratios for periods of 1-2 sec, could be used. The logometer 
must be graduated and the temperature error does not exceed 
10°K. The calibration of the twoschannel pyrometer described 
Card 3/4 here is valid for one working day. The two channel pyrometer 
ean also be used for measurement of.the brightness temperature 
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Sidorov, T. A., and Sobolev, N. N. 

Sea ei res 
Infrared and Raman Spectra of Boron Oxide. 
(Infrakrasnyy i kombinatsionnyy spektry bornogo angidrida.) 
II. Infrared Spectrum and Structure of the Boron Oxide 
Molecule. (II. Infrakrasnyy spektr i struktura molekuly 
bornogo angidrida.) 


Optika i Spektroskopiya, 1957, Vol. III, Nr. 6, 
pp. 560-567. (USSR) 


The preceding paper (Ref.1) reported the resultson the 
Raman spectrum of glassy boron oxide. The present and 
subsequent papers report measurements of the infrared 
spectrum and interpret the vibrational spectrum of the 
Same substance. The infrared spectrum was obtained 
in the region 2.5 ~ 24 » for the usual glassy boron 
oxide and for the same oxide enriched with B , using 
a double-beam spectrometer described in Ref.3. A 
monochromator of a WKC-11 spectrometer with NaCl gud 
KBr prisms was used. A "silit" rod heated to 1000 °C 
was used as the infrared source. The absorption 
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the purpos? of measuring temperature without serving 
of reversal. In this case the optical scheme 1 
out the following measurements? The radiation intensity of the 
gas in the spectral line, the intensity of the radjation of a 


is described by 


means of 2 schematical drawing (Fig 5)- Finally,» & graphi re- 
presentation of the results cbtained by measuring the tempera- 
tures of nitrogen and the air pehind the jmpulse wave by means of 
the photoelectric method of the reversal of spectral lines is 
given. There are 6 figures and 7 references: 3 of which are Soviet. 
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Concerning the Probiem of the Nature of the Arce Discnarge in an 
Atmosphere of Iner? Gases 


(dissociation energy 5,6 eV) in the center of the arc. In the 
center of the arc also the molecular bands CN, CH, and H, 


ure excited in a rather intensive manneTe According to all the 
above-mentioned measurements, the half-width of the hydrogen 
lines was less than 2 ~ 3 &. This is an argument in favor of 
a low concentration of the ions flee teene) ae the discharge 
and, therefore, of 2 low temperature of the gas. All the 
above-mentioned facts lead to the following conclusion? 

In a low-current column burning between carbon electrodes at 
a normal pressure in an atmosphere of inert gases, there is 
no thermal equilibriyn. Metal atoms introducedinto the dis- 
charge may lead nearer towards the equilibrium. There are 2 
figures and 6 references; 2 of which are Soviet. 
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and t (Ref»7)- Again 1° peiiadie values of the temperature 
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e jative intensities is suitable 
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Good agreement petween experimentally and theoretically cal- 
culated data was obtained: Moreover» the temperature dis- 
tribution along the obstruction was investigated in this 
paper; and its tnfluence exercised upon the calculated values 
was evaluatede In the case of a emall U,» the temperature 


was found *%o remain constant along *he obatructione At a& 
velocity of Uy ™ 3-4 km/sec, a sharP temperature aroPs 


nowevery occurred. The *wo possible ways of explaining this 

drop are investigated : 1) The t+emperature along the tube 

js not constants and thus also not 7 along the obstructions 

2) The godium flashes up with 4 delay, and the 4emperature 
at the end of the obstruction is first recordeds In the gecond 
case it was found that the very glight delay of flashing UP? 
could not cause the sharp temperature aroPp, which could be 
removed, however, >%Y thoroughly cleaning the tube. agreement 
petween experiment and theory then remained goode This proved 
the correctness of the assumptions made in thermodynamics e 
The method of the reversal of lines 88 uged here may also be 
employed with success gor measuring the temperature along the 

cara 2/3 onstruction It is recommended, at temperatures of up %o 
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The Temperature of Nitrogen and Air Behind a Shock Wave 


3,500°K behind the shock wave, to use the Na-D-line, and 

at higher temperatures the ion line of Ba. The temperature 
distribution at the beginning of the obstruction coyld not 
be investigated. In the case of nitrogen, an increase of 
temperature was found +o occur at the end of the obstruction, 
which possibly originated from a chemical reaction of N and 
the used combustion gas H on the contact surface. In conclu- 
gion, the authors thank A. V. Potopov and S. So. Semenov 

for discussing the results, and Ye..T. Antropov for his. 
assistance in experiments. There are 4 figures and 8 ref- 
erences, 4 of which are Soviet. 
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69274 
S aaron 
#201/8691 
e Modifications 


of the crystalline forms of Ge0g were obtained from 
ssion of the exciting line through power layers 
The Raman spectra of the glassy samples 
The infrared absorption spectra 
with a doable-beam 
of the Academy of 
The results 
The spectra of the soluble 


and glassy forms differed only & little ther which suggests 
that their structures are similar. The d a completely 
aifforent vibrational spectrum, showing that it has & 

structure (confimed by X-ray crystallography) - The 

of the soluble form of Ge0g and the low-temperature modification of 


rtz were compared and the resultant classification of the 2602 


spectrum is given in Table 3. There are 3 figures, 5 tables and 
15 references, 4 of which are Soviet, 7 Buglish, 3 German and 1 Indian. \ 


June ll, 1959 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651820014-3" 


"APPROVED : 
Aeababcasetied 08/25/2000 CIA-RDP86-00513R001651820014-3 


82915 


5/051/60/008/005/001/027 
E201/E491 


A Spectroscopic Investigation of the State of Gas Behind a Shock 
Wave, il 

in the D-line region). The xenon 
lamp was itself calibrated by means of a standard incandescent 
lamp, Light from the calibration source dl, (Fig. 1) passed 


{via glass windows O17 and Og ) through a part of the shock 
rograph and ae 


luminance temperature 4750°K 


tube 3.5 m away from the diaphragm. An ISP-51 spect 

two FBU-1? photomultipliers (Pp, and P2 in Fig.1) were used toa 
cempare the light flux seeming direstly from the excited gas in the 
shetk tube (hy) with the flux (My ga) emitted by the same gas 
when irradiated with light from the calibration sources Hence the 
temperature in the shock tube {(T,) was deduced from 
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A Spectroscopic Investigation of the State of Gas Behind a Shock 
Wave. II 


10 to 20 sec. There are 10 figures and 7 references; va 
& Soviet and 3 English, 
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S/051/60/008/06/00-4, CZs 
8201/8691 
A Spectroscopic Investigation of the State of Gas Behind a Shock Wave. III. 


from ~2000°%K at U, ~~ 1.75 km/sec to >>4500°K at Us ~ 4.5 lan/sec; 

for nitrogen (Fig 7) the temperatures were ~2000°K at Us ~ 2 km/sec 

and ~4000°K at Ug ~ 3 ka/s ec. These experiments wore ropeated with 
argon but here the agreement between experiment am theory wae much 
poorer (Fig 9); the reasons for this discrepancy are discussed. 
Acknowledgnents are made to A.V. Potapov and §.S. Semenov for their 
advice and to Ye.T. Antropoy and &.A. Sapronov for their help in 

making the apparatus. There are 9 figures and 10 references, 6 of 
which are Soviet, 3 English and ] translation from Boglish into Russian. 
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; E201/8191 
AUTHORS: Markin, Ye.P., and Sobolev. N.N, 
TITLE: The Infrared Reflection § ectra’of Boron Pre 


Fused Quartz_at Hig empera tures 
PERIODICAL: Optika i spektroskopiya, 1960, Yol.9, No.S. pp 587-92 


TEXT: Preliminary results on the infrared reflection spectrum 

of boron oxide at high temperatures were reported at the Blevanth 
11-Onion Conference on Spectroscopy; held in December 1957, The 
present paper deals with the infrared reflection spectra cf B-0: 
(between 21 and 1000 °G), For high-temperature measurements =” 

fdecial attachment to a Single-beam spectrophotomste> wk¢t-ll 

AoCIKS 23) was constructed (Fig. 1), To avoid recording a _ 


“onttouons spectrum emitted by a Sample and the furnace at high 

‘amperatures, the infrared beam was modulated by means of a dis« 
in Fig. i) rotating at 9 rev/sec, Radiation from a Silit roa 

», modulated by the dise, was focused by means of mirrors 

+ and 5) on the surface of a sample (6), The reflected tesn 

dicested by means of mirrors (7~11) onto the entry slit (12) of 

a From IKS-11 the beam proceeded via a mirror (13) tos 


x. 7) 7 
ae (14) which was connected to an amplifier (the circuit is 
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at High Temperatures 
given in Fig. 2), To prevent the high-temperature emission oF 
te sample from being reflected by the modulators diss and this — 
11, the dise was covered with a piece of black matt 
infrared reflection spectra of solid 4n3 liquid B20: 
continuous curves in Figs. i 


Fa. 


$2. 
3 and? 
/k is the absorption spectium of vitreous Bg0:). 
reflection spectra of fused quartz are shown in Fi 


ket 9 


c 


ye Ma 


tures from ~190 0G (solid, carve 1) te 2000 °G (liquzs. 
The temperature dependences of the rsfiection band 


(\)) and of viscosity (m ) are given for B20 

and Si0o"((curve &) in Fig. &. The main features of tha 
ion spettTum of solid B;O,; were retained in liquid phass. 
-asa of Si0o the most intense band (8.9 p at ~190 OC) was 

oth in solid and liquid states. The bands of both 
ware displaced somewhat towards longer wavelengths ny 
fF temperature. Thess observaticas show that the maic 
anits of B20-, and Si0- ware xetained on transitios 
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The Infrared Reflection Spectra of Boron Oxide and Fused Quartz 
at; High Temperatures 


from solid (vitreous) to liquid state, 
Acknowledgements are made to a member of the staff of the Institute 

of Metallurgy imeni Baykov, AS USSR A.F, Volodin, for his help, pan 
and to A.N, Danil'chenko for his advice, 

There are 6 figures and 24 references: 12 Sovist, 6 English, 

3 German, 2 Indian and 1 Belgian. 
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AUTHORS: Dronov, 
TITLE: An Investigation 

Shock-wave 

PERIODICAL: Optika i 
TEXT: The present work is concerned will i pectroscopic 
study of krypton behind a shock a uM 1O-15) 3 ig aaenae an 
extension of the work reported Es. De AU ORON and V. Pe 
Kitayeva (Ref.10) and F. S. rwanileyv., N.o& and Ye. M 


Kudrvavtsev (Ref.1l1). An attempt has 6 . made to investigate 
state of krypton from measurement 

hydrogen was present i : 

form of the natural . 
quantities so not affect R Lnermodyn ? 
gas. The paper begins with a ori ; atic the state o 


moo 


s 
‘ 


in small 
mic vroperties of the 


+) he 


i - 
i : x Tt analy pore t n the laws of 
krypton behind a shocs i al ‘ on ti 


s 

i ur ¢ 2 the re written 
conservation of mass WOT : i z rt e writte 
down in .the form 
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Os ae a (Ue muy), (1) 

Py > 2, U3, Pact 3 (Gg =, )?, 5 
Hit e Use Heit (Un ay . (2) 
(3) 


hi S Z tion of 
The further two equations which are necessary are the equa 
state of the gas 


Pt oo nap ATs «) 
a 
and the Saha equation eo pone) e : 
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In the above system of equations 


is the enthalpy per unit mass and 


The symbols are defined as follows: subscript 1 refers to the 
gas prior to the passage of the shock-wave, subscript 2 refers 
to the gas behind the shock-wave, p is the pressure, e the density, 
U. is the velocity of the. shock-wave, U, is the velocity of the 
gis particles, a is the degree of ionization, Z%. is the ionization 
potential, g¢ is the statistical weight for a neutral atom and 

© is the statistical weight of an ion. Eqs. (1) to (5) are 
then reduced to the single equation relating the degree of 
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ionization ao to the temperature T: 


1—a?. 42 Pt R : aa “R e 7 
a5 p Km A aad Ta fay" 72K 


: Ny SRT, | ~ = ed Sy 
= 2a, +—1=0, : yt Oe (3), 


where N is the Avogadro number and pp is the molcular weight. 
The degree of ionization a can thus be computed for various 
assumed values of To: Knowing T and « it is then possible 
to calculate Por Oo and U.. from the formulae 


E {—e2 oe Seite 8 SEs 
Po= GMa. Gye eee 7 (7). 
eh . 8 i re eee ar pe 
—_ Pa é 
R an 
Tall + a2) a 


1 
23 Pa-— Pi\2 

v,=(2 =P) 

5 Ne, paar / * 


(3) 
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Having determined Aes Pai F, and U. as functions of Tos one can 


Ss 
plot graphs of To: 5» Po and Ro as functions of Us or M = Us/cys 


where c is the velocity of sound in krypton (218 m/sec). The 
present authors have carried out such calculations using the "Ural" 
computer and some of the results are shown in Figs. 1 and 2. 

Fig.1 gives the temperature of the plasma T behind the front of 
the shock-wave as a function of M for various values of the 
initial pressure p,. Curves 1 to 6 correspond to the following 
values of p,, respectively: 1.0, 2.0, 5.2, 7-0, 10.0 and 15.0 mm Hg. 
Fig.2 shows the degree of ionization, the density and the pressure 
behind the shock-wave front as functions of M for different values 
of p,. The curves marked 1 to 6 correspond to the same values of 
p, as quoted for Fig.l. In the second part of this work a 


description is given of the apparatus employed to verify this 
theory. The apparatus is shown schematically in Fig.3. The K 
temperature was determined from the relative 
intensity of the He and H, lines, and the concentration of charged 
particles was determined Brom the broadening of these lines. The 
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concentration was calculated from the formula 


P} 


Lt ny y? (11) 


Ni = 3,4%-10 
where Ay is the half-width in angstroms. The experiments showed 
that the determination of the temperature from the relative width 
of H_ and H, in krypton behind a shock-wave is difficult because of 
the targe width of the H, line and the presence of a continuous 


spectrum surrounding thif line. Fig.8 shows the experimental 
points obtained for lg N, as a function of M (1 - Hos 2-H., 


3 —- H with addition of H,, 4 - H, with addition of Ho; continuous 


curve’- theoretical). AS can be’seen from Fig.8, the agreement 
between experiment and theory is satisfactory. The experimental 
data do not differ from the theoretical values by a factor greater 
than 1.5 to 2. However, most of the experimental points lie 
below the theoretical curve. This may be due to: a) reduced gas 
temperature due to the presence of hydrogen and other impurities in 
krypton and b) neglect of losses by radiation, Acknowledgments 
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are expressed to G. V. Kazakova for assistance. There are 5 tables, 
8 figures and 14 references: 5 Soviet and 9 non-Soviet.. 
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£202/E192 
AUTHORS ; Fayzullov, F.S., and Sobolev, N.N. 
TITLE; Determination of the effective cross-section for the 


collision of the excited barium ions with argon atoms 
PERIODICAL; Optika i spektroskopiya, voll, no.5, 1961, 571-576 


TEXT? After discussing briefly the inherent difficulties in 
measuring the cross-section of the non-elastic secondary collision 

for systems with low relative velocities, i.e. in the partly 

adiabatic region, and rejecting methods based on the use of the 
monoenergetic beams and the resonance attenuation, the authors 

offer their method which was partly described in their previous 

paper (Ref.2: F.S: Fayzullov, N.N. Sobolev, Ye.M:. Kudryavtsev, 

Opt. i spektr. v.8, 761, 1960), This method is based on wune wo 
following observation: When a shock wave is propagated through ve 
argon and the composition of the latter is studied, the 

temperature of the excitation of Ba ion at pressures of Po 0.4 

and & atm is found to be lower by 1000 and hoo °K respectively, 

than the calculated equilibrium temperature based on the 

conservation of energy considerations, With the increasing 
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‘ pressures this difference decreases, until at Po 12 atm both 
temperatures coincide, This lowering of the measured temperature 
is not observed in the case of air or nitrogen, but is easily 
observed when argon atoms collide with barium ions, This effect 
is attributed to the low effective collision cross-section of the 
A atoms with Ba ions and is used to evaluate the effective cross- 
section of the second kind. The value given by the authors is 
approximately 4 x 10717 em2, which shows that the second kind 
collision cross~section is by two orders smaller than the gaso- 
Kinetic cross-section. The authors intend to check further the 
azcuracy of this method on systems where cross-section valus could VA 
be found by alternative methods. There are 1 table and 10 
references; 3 Soviet~-bloc, 3 Russian translations from non-Soviet i 
publications and 4 non-Soviet-bloc, The English language 
references read as follows: 

Ref, 4; C.W. Allen, Astrophysical Quantities, London. 1955. 
Ref, 7; L,0, Olsen, Phys. Rev. v.60, 739, 1941, 
Ref, 9: J.G@. Clouston, A.G. Gaydon, I.R. Hurle, 
Proc. Roy Soc., A252, 143, 1959, 
Ref.10: J.R. Bates (private information). 
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in Fig. 4 are discussed. There are 4 figures and 6 referenceg: 
4 Soviet-bloc and 4 non-Soviet-bloc. 


ASSOCTATION: Fizicheskiy institut im. P. N. Lebedeva Akademii naux SSSR 
(Institute of vhysics imeni P. yw. Lebedev, Academy of 
Sciences USSR) , 
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_ ACCESSION NR: AR3002666-. 5 


AUTHOR : Alyamovskiy, V.N. 

Sobolev, N,N. _ a 
snais al determination of the concentration of..charged particles 

in argon and krypton behind a shock = j ao 

CITED 6 CE: Sb. Ve rv. magnitn. gidrodinamiki 1 dinamiki plazay. v. 2. Riga, © 

AN LetvSSR, 1962, 379-386 _ ; eee 


TOPIC TAGS: argon, krypton, shock wave » Spectroscopy, contour line, electron ©... 
temperature ; Siete = Me 


TRANSLATION: Spectroscopic studies of the states of the inert gases argon and ae 
krypton behind shock waves were made, The contour lines of hydrogen in 
krypton were studied behind the incident wave; in argon, behind the reflected. 

The hydrogen admixture was about 1-5%. ‘The initial pressure was of the order 

of 0.2-1 mm of mercury, In the argon behind the reflected wave, the calculated 
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temperature was of the order of 12000-13000° K. The concentration of electrons 
was determined by the method of comparison of the experimental contour ‘lines 
->1with the theoretical ones, and the emperor was EAereretnes using the assumption 
| of thermodynamic ene shetee Yu.R. Sane 
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AUTHORS: Kitayeva, V.F., Obukhov-Denisov, V.V. and Sobolev,N.N. 


TITLE: Concentration of charged particles in the plasma of 
an are burning in an argon-helium atmosphere 


PERIODICAL: Optika i spektroskopiya, v.12, no.2, 1962, 178-185 


TEXT: The authors report an experimental study of the 
profiles of the hydrogen lines H_, H,, H, and H, emitted by the 
plasma of an arc excited in an afgon’and helium atmosphere in 
the current range 1-200 A. The arc was produced in a special 
water-cooled chamber. Hydrogen was added to argon and helium a 
in amounts corresponding to 0.2-555 by pressure. The central 
part of the arc was photographed with the grating spectrograph 
FL@AC-4 (DFS-4) whose dispersion in the second order was 6.9 A/mm. 
The spectrograph slit was 0.025 mm and the corresponding half- 
width of the instrumental function was 0.3 Re This half-width 
was determined experimentally from narrow lines emitted by a 
Geisler hydrogen-filled discharge tube. The line profiles were 
compared with the theoretical profiles based on the work of 

H. R. Griem, A. C. Kolb, K. J. Shen (Ref.5: Stark broadening of 
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hydrogen lines in plasma, March 4, 1960, N.R. Report 5455, U.S. 
N.R. L., Washington; Phys. Rev., 116, 1960; A.C, Kolb, H.R.Griem. 
Phys. Rev., IIIT, 514, 1958). a satisfactory agreement between 
the theory and experiment was established. This comparison also 
yielded the charged-particle concentrations for arcs produced in 
argon and in helium in the current range 1-200 and 6-200 A, 
respectively. The results obtained are shown in Fig.5. There 
are 8 figures, 
FIG.5 Legend. Concentration of charged particles N. in the 

plasma of an arc as a function of the arc 

current. 

a ~- neglecting the instrumental functions and 

2 Doppler broadening, 

b - allowing for these two effects: I - argon, 

II - helium. : 

The experimental points are identified as follows: 
Argon: 1-5% H, flashed at 10 litres/min, electrode 
separation 12°mm; 2~5% H. at 10 litres/min, 
electrode separation 25 mm; 3-5% of H, at 
3 litres/min, @ = 12 mm; 4-2% H, at 10 litres/min, 
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